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Full title: The Impact of Motivational Reading Interventions on the Reading Achievement and Motivation of 

Students: A Systematic Review and Meta-Analysis 

Abstract 

This systematic review and meta-analysis explores the impact of motivational reading interventions on the 

reading achievement and reading motivation of school-age students. Results of preliminary searches for- and 

inspection of- the existing meta-analytic literature suggest that while there exist published meta-analyses on 

motivational reading interventions, these would benefit from inclusion of more recent research and narrower 

selection criteria (e.g., inclusion of a non-motivational control group, school-based). A systematic search of previous 

meta-analyses of motivational reading interventions identified 28 articles meeting inclusion criteria, while a 

systematic search of individual motivational reading intervention studies (2007-2020) identified a further 21 articles. 

A meta-analysis of the resulting 49 VWXGLHV�FRUUHFWHG�E\�+HGJH¶V�g showed that motivational reading interventions 

were associated with an effect size of g = .20, p < .001 on reading achievement outcomes and an effect size of g = 

.30, p < .001 on reading motivation outcomes. However, analysis of funnel plots strongly suggested publication bias 

was present in reporting of reading achievement outcomes. Analysis of moderators indicated that effect sizes varied 

significantly depending on content approaches to intervention, intensity of training given to intervention providers, 

study quality, and type of measures used. However, effect sizes did not vary significantly depending on group size 

or student population (e.g., age, at-risk status). Implications for research and practice are discussed. 

Keywords: Reading motivation, Motivational instruction, Reading achievement 
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The Impact of Motivational Reading Interventions on the Reading Achievement and Motivation of Students: A 

Systematic Review and Meta-Analysis 

It has been proposed that reading motivation is associated with reading development. Positive correlations have been 

found between reading motivation and achievement (Park, 2011), and reading motivation has been found to 

contribute unique variance to growth in reading comprehension when initial comprehension is controlled for 

(Taboada, Tonks, Wigfield, & Guthrie, 2009). Intervention research further suggests that targeting motivation 

during teaching may increase both reading performance and motivation (van Steensel, van der Sands, & Arends, 

2017). For students who struggle with reading, low motivation may exacerbate difficulties, feeding into a cycle of 

low achievement and motivation (Morgan, Fuchs, Compton, Cordray, & Fuchs, 2008). In line with this, it has been 

suggested that to foster reading development, effective instruction should address both the cognitive and 

motivational aspects of reading acquisition (Nelson & Manset-Williamson, 2006).  

 Various theories of motivation have sought to explain how motivation impacts achievement. Proponents of 

Self-Determination Theory argue that for individuals to be motivated, they must be given opportunities to feel 

autonomous, competent, and related to their environment (e.g., through strong teacher-student relationships) (Deci 

& Ryan, 1985). Expectancy-Value Theory argues that individuals are motivated when they both expect to succeed 

and see value in the tasks they are pursuing (Eccles et al., 1983). Goal orientation and attribution theories, for their 

SDUW��H[WHQG�WKH�XQGHUVWDQGLQJ�RI�PRWLYDWLRQ�E\�DUJXLQJ�WKDW�VWXGHQWV¶�DFKLHYHPHQW�JRDOV��H�J���ZKHWKHU�WKH\�DUH�

driven by a desire to master material or by competition) and attribution beliefs (e.g., whether they attribute success 

to innate ability or to effort) contribute to motivation (Pintrich & Schunk, 1996). Interventions that aim to foster 

motivation have done so by targeting one or more of the key motivational components identified by various theories, 

including goals, attributions, self-efficacy beliefs, and value for reading. 

The Need for Updated Meta-Analyses of Motivational Reading Interventions 

 The field of reading motivation research suggests that early declines in motivation may feed into a cycle of 

low motivation and achievement (Morgan et al., 2008), emphasizing the need for instruction which fosters reading 

motivation during school years. Intervention research provides the strongest test of the effectiveness of instructional 

methods. A growing body of intervention research has examined the impact of motivational reading instruction on 

reading outcomes, with promising results (Guthrie, McRae & Klauda, 2007). Among these investigations, a range of 
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different approaches to fostering reading motivation have been proposed (e.g., self-regulatory instruction, attribution 

training), justifying the need for research which synthesizes findings. 

A review of the literature identified four previous meta-analyses which have sought to synthesize findings 

from intervention research on motivational practices in reading instruction (Dignath & Büttner, 2008; Guthrie et al., 

2007; Unrau et al., 2017; van Steensel et al., 2017). However, both Dignath and Büttner (2008) and Guthrie et al. 

(2007) were published more than ten years ago, during which time novel approaches to motivational reading 

instruction are likely to have been proposed and evaluated. While van Steensel et al. (2017) and Unrau et al. (2017) 

include more recent studies, YDQ�6WHHQVHO¶V������� meta-analysis remains as of yet unpublished in a peer-reviewed 

format, and Unrau et al. (2017) examined the impact of reading interventions on self-efficacy beliefs, but not on 

other motivational outcomes. Further, several methodological issues justify the need for a new meta-analysis: all 

four reviews included studies which either did not include a non-motivational control group or did not specifically 

target a motivational construct during intervention (i.e., targeted only skills), while Dignath and Büttner (2008), 

Guthrie et al. (2007), and Unrau et al. (2017) all included studies which were not Randomised Control Trials (RCTs) 

or quasi-experimental designs (QEDs). While this has allowed previous meta-analyses to report associations 

between motivational instruction and reading outcomes, it limits their ability to causally examine the impact of 

motivational reading instruction. To establish an overall effect size of the impact of motivational reading 

intervention, further meta-analyses limited to studies reporting results from RCTs or QEDs that include a non-

motivational control group are needed. Thus, this paper sought to contribute to the literature of reading motivation 

by presenting results from an updated systematic review and meta-analysis of motivational reading interventions for 

students of school-age (K-12). It sought to assess the impact of motivational reading interventions on reading 

achievement and motivation and to identify characteristics of effective interventions. To do so, the following 

questions were addressed: 

(1) What are the characteristics of studies assessing motivation reading interventions (e.g., sample type, 

content approach, theoretical frameworks, etc.)? 

(2) What is the impact of motivational reading interventions on reading achievement? 

(3) What is the impact of motivational reading interventions on reading motivation? 

(4) Which characteristics of motivational reading interventions moderate their impact on reading 

achievement and motivation?  
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Meta-Analysis: Motivational Reading Interventions 

Method 

Tertiary systematic review. First, a search of existing meta-analyses on motivational approaches to reading 

instruction was conducted. Meta-analyses have been argued to provide rigorous data because of the consistency in 

selection processes, evaluation of selected research, and synthesis of multiple information sources (Mulrow, 1994). 

An initial search was conducted on databases of systematic reviews and meta-DQDO\VHV��LQFOXGLQJ�³7KH�:KDW�:RUNV�

&OHDULQJ�+RXVH´��³7KH�(33,�&HQWHU´��DQG�³7KH�&DPSEHOO�&ROODERUDWLRQ�/LEUDU\´��DV�ZHOO�DV�on ³3\VF,QIR´�DQG�

³(5,&´��XVLQg the following search terms: set 1 - ³PHWD-DQDO\VLV´��paired with set 2 - ³LQWHUYHQWLRQ´ 25�³VFKRRO-

EDVHG�LQWHUYHQWLRQ´��VHW���- ³PRWLYDWLRQ´��³LQWHUHVW´��³VHOI-HIILFDF\´��³LQWULQVLF�PRWLYDWLRQ´��³DFKLHYHPHQW�

PRWLYDWLRQ´��³DFDGHPLF�DFKLHYHPHQW�PRWLYDWLRQ´, and set 4 ³UHDGLQJ´��³G\VOH[LD´��³OLWHUDF\´��³UHDGLQJ�

FRPSUHKHQVLRQ´��³UHDGLQJ�DFKLHYHPHQW´��As it has been argued that reading motivation may have the greatest 

impact on the reading outcomes of students with reading difficulties (Morgan et al., 2008), ³G\VOH[LD´�ZDV�LQFOXGHG�

as a search term in order to identify studies which examined the impact of motivational instruction on the reading of 

students at-risk for reading difficulties, in addition to studies with a general student population. Search terms were 

FRPELQHG�XVLQJ�WKH�%RROHDQ�VHDUFK�WHUPV�³25´�ZLWKLQ�HDFK�VHW�DQG�³$1'´�EHWZHHQ�HDFK�VHW� Eligibility of meta-

analyses was assessed using the following inclusion and exclusion criteria for the studies included in their samples. 

These were guided by thH�(33,�&HQWHU¶V�JXLGHOLQHV�IRU�SLORWLQJ�V\VWHPDWLF�UHYLHZV.  

Inclusion criteria. 

x Studies that assessed motivational interventions for reading instruction 

x Studies that measured the impact of interventions on reading skill (phonological awareness, fluency, 

vocabulary, reading comprehension) and/or reading motivation (self-efficacy, value for reading, intrinsic 

motivation, overall motivation) 

x Studies whose research design included RCTs or QEDs 

x Studies whose samples included students in grades K-12 (ages 5 to 18) 

x Studies that provided data allowing effect sizes to be calculated for pre- to post-test gains across conditions 

(e.g., means and standard deviations for both intervention and control conditions, t-test statistics, F-test 

statistics). 

Exclusion Criteria. 
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x Studies that were not school-based 

x Non-intervention studies, qualitative studies, single participant studies, ABA designs, other matched studies 

x Studies that did not address subcomponents of motivation directly 

x Studies focused on other academic subjects (e.g., science, math) 

x Studies that did not include a control group 

x Studies that did not include students of school age (grades K-12) 

x Studies that did not provide data allowing calculation of effect sizes of pre- to post-gains across conditions 

Search procedures. The initial search identified three meta-analyses from ERIC: Guthrie et al. (2007), Dignath 

and Büttner (2008), and Unrau et al. (2017). As the search only returned three articles, it was broadened to include 

meta-analyses presented at conferences. Through this procedure, a fourth meta-analysis was identified from the 

proceedings of the 24th annual meeting of the Society for the Scientific Study of Reading and a follow-up search of 

WKH�DXWKRU¶V�ELRJUDSKLFDO�SDJH��YDQ�6WHHQVHO�HW�DO�������). 

Meta-analyses. Guthrie et al. (2007) conducted a meta-analysis of 10 studies investigating the impact of 

Concept-Oriented Reading Instruction (CORI) on motivational processes, cognitive abilities, and reading 

comprehension of students in upper elementary grades. CORI is a reading program based on self-determination 

theory, social cognitive theory, and goal theory, which draws upon five instructional practices to promote 

motivation: (1) relevance (2) choice (3) success (4) collaboration, and (5) thematic units. The authors reported a 

mean effect size of d = 0.30 on combined measures of reading motivation, including curiosity, self-efficacy, and 

time spent reading for pleasure. The mean effect size reported for reading comprehension was d = 0.91 based on five 

studies that included standardized tests of reading comprehension. Three studies could not be retrieved (i.e., 2 

conference proceedings and 1 submitted but unpublished paper). 

Dignath and Büttner (2008) reviewed 74 intervention studies which aimed to foster self-regulated learning 

at the primary and secondary level, including 26 studies that included reading and/or writing outcomes. The aim of 

self-regulatory instruction being WR�IRVWHU�VWXGHQWV¶�DXWRQRP\�DQG�VHOI-efficacy beliefs, it was deemed to be within 

the scope of motivational instruction. The mean effect of self-regulation interventions on academic reading and 

writing performance was d = 0.44 for primary school students and d = 0.92 for high school students. The mean 

effect size on general academic motivation was d = 0.75.  Two studies were redundant with Guthrie et al. (2007), 

five studies were in German, and one study could not be retrieved.  
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van Steensel et al. (2017) conducted a meta-analysis of 88 intervention studies examining the impact of 

motivational interventions on the reading outcomes of students of primary and secondary school age. The authors 

identified positive effects on both reading motivation, d = 0.28, and reading comprehension, d = 0.40. Moderator 

analyses indicated that interventions which supported interest, autonomy, social motivation, and goal setting had the 

greatest effects on reading comprehension. Nine of these studies were redundant with those identified by Dignath & 

Büttner (2008) and Guthrie et al. (2007).  

Finally, Unrau et al. (2017) conducted a meta-analysis of 30 studies examining the impact of reading 

interventions on reading self-efficacy. The authors reported an overall effect size of g = 0.33 on reading self-

efficacy. The analysis included studies among students in elementary school through college, including 19 studies 

with a treatment and control group design whose sample included students in grades K-12. Four studies were 

redundant with Guthrie et al. (2007), Dignath and Büttner (2008), and/or van Steensel et al. (2017).  

The initial search identified 119 studies. To ensure the search comprehensively identified motivational 

approaches to reading instruction, it was further extended to individual studies. 

Research article search. To further identify relevant articles, a literature search of well-executed 

individual studies was conducted. The same inclusion criteria as those to identify meta-analyses were used, with the 

additional inclusion of a limited time frame (2007-2020). A PRISMA flow diagram summarizing inclusion, search, 

and coding procedures is provided in Figure 1. Articles were restricted to those published in English after 2007 to 

update findings from previous meta-analyses of motivational interventions by Guthrie et al. (2007) and Dignath & 

Büttner (2008). Included articles were restricted to RCTs and QED designs, which have been argued to be the most 

rigorous for assessing the efficacy of interventions (Torgerson, 2003). The search was conducted within three main 

educational databases; ERIC (242), PsycInfo (33), and Education Full Text (48), in May 2020. The following search 

terms were used: set 1 - ³PRWLYDWLRQ´� ³LQWHUHVW´��³LQWULQVLF�PRWLYDWLRQ´� ³DFKLHYHPHQW�PRWLYDWLRQ´��³DFDGHPLF�

DFKLHYHPHQW�PRWLYDWLRQ´� ³VHOI-HIILFDF\´��SDLUHG�ZLWK�VHW���- ³LQWHUYHQWLRQ´� ³VFKRRO-EDVHG�LQWHUYHQWLRQ´ and set 3 - 

³UHDGLQJ´��³G\VOH[LD´��³OLWHUDF\´��³reading FRPSUHKHQVLRQ´��³UHDGLQJ�DFKLHYHPHQW´. Search terms were combined 

XVLQJ�WKH�%RROHDQ�VHDUFK�WHUPV�³25´ ZLWKLQ�HDFK�VHW�DQG�³$1'´�EHWZHHQ�HDFK�VHW. After screening for duplicates 

and triplicates, this search process identified 301 articles. Hand searches of journals relevant to research in reading 

instruction were then conducted. After screening titles and removing duplicates, this identified a further 8 articles. 

The search was widened to include unpublished theses and dissertations, using the same databases, which identified 
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a further 144 articles once duplicates and triplicates were removed. Finally, reference lists of selected articles were 

examined to identify further relevant articles. A further 27 articles were identified based on titles. Articles identified 

through individual article searches, hand-searching of relevant journals unpublished dissertations and snowballing of 

reference lists were combined with the 119 studies identified from previous meta-analyses, leading to a combined 

sample of 599 articles.  

 Coding procedures. Titles and abstracts were screened only by the primary researcher. Articles were 

excluded if they met one or more of the following criteria: GLGQ¶t concern UHDGLQJ��GLGQ¶t describe an intervention, 

ZDVQ¶W�D�4('�RU�5&7��GLGQ¶t concern students in grades K-12, not school-based. The majority of articles were 

excluded because they did not concern reading and/or did not describe an intervention, and most articles that were 

excluded during this process met more than one of the criteria above. Based on this screening process, 111 articles 

were selected to be included in the full text-review. The primary author coded all 111 articles for inclusion/exclusion 

criteria. The second author independently coded 25% of all inspected articles to establish reliability. The inter-rater 

kappa for inclusion and exclusion criteria was = 1, showing perfect agreement. A sample of 49 articles met inclusion 

criteria, including 15 RCTs and 34 QEDs.  

Coding included articles for quality. The 49 included articles were first coded for quality, based on 

guidelines from CONSORT (Consolidated Standards for Reporting Trials; CONSORT, 2010). Following these 

guidelines, it was assessed whether the study reported (1) method of allocation (e.g., randomization, cluster 

randomization), (2) sample size justification or power estimate, (3) Intention to Treat Analysis (ITT; i.e., if the 

groups were statistically analyzed according to the original n, disregarding subsequent attrition), (4) blinded 

assessment of outcome, (5) a description of training or professional development, (6) evidence of reliability and 

validity, and (7) assessment of treatment integrity. The first author coded all 49 articles, and the second author 

independently coded 40% of these to establish inter-rater reliability. The coding reliability kappa was 0.81. 70% of 

disagreements were related to differences in operationalization of key terms such as evidence of treatment integrity, 

reliability, or training. Differences in operationalization were resolved through discussion, and papers where 

subsequently reanalyzed by both coders. The remaining 30% of disagreements were resolved by identifying the 

evidence for a specific decision until consensus was reached. Only two studies included justification of sample size, 

five described ITT, six described blinding of outcomes, and 19 provided strong evidence of reliability or validity. 
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Most described sampling procedures, all provided statistical evidence of impact on outcomes, and more than half 

provided evidence of training and/or treatment fidelity. Quality is summarized in Appendix A. 

The second analysis conducted to ascertain the quality of the studies was the Weight of Evidence (WOE) 

analysis. WOE is a global quality assessment whose aim is to identify whether studies fit the inclusion criteria for a 

meta-analysis and answer the question addressed by the meta-analysis (Gough, 2007). The WOE analysis evaluates 

study quality based on three questions: (WOE A) Did the reported findings answer the research question in the 

study and was it internally consistent?; (WOE B) Did the author design their research appropriately for the review 

questions?; and (WOE C) Is the focus of the study relevant to the review question? Answers to WOE A, B, and C 

DUH�XVHG�WR�GHWHUPLQH�WKH�VWXG\¶V�RYHUDOO�UDWLQJ��FDOOHG�:2(�'��ZKLFK�FDQ�EH�³KLJK´��³PHGLXP´��RU�³ORZ´��:2(�'�

is obtained by calculating the average score for WOE A��%��DQG�&��+RZHYHU��LI�D�VWXG\�UHFHLYHV�D�³ORZ´�UDWLQJ�RQ�

WOE A, it is rated as ³ORZ´�RQ�WOE D. Formal inter-rater analysis was again conducted on 40% of all articles. 

Comparison of individual scores produced a reliability kappa of 0.87. Disagreements mainly concerned 

discrepancies in the concepts behind WOE questions (i.e., overall fit vs. methodological quality). These were 

resolved by discussion, referring to the source of decision in the initial paper, and re-analysis by both coders until 

consensus was reached. Following analysis, 13 studies were rated Low WOE, 34 Medium WOE, and two High 

WOE. All studies provided appropriate statistical analyses of their impact on reading outcomes, however most 

studies lacked one or more elements of design that would qualify them for a high empirical rating. WOE ratings are 

presented in Appendix B. 

Outcome measures. The present analysis sought to assess the impact of motivational interventions on 

reading achievement and motivation. Studies reported a range of reading motivation and reading achievement 

outcomes, which were grouped into two overarching outcome categories: (1) reading achievement and (2) reading 

motivation. 109 effect sizes were reported for reading achievement (including 68 effect sizes for reading 

comprehension, 20 effect sizes for fluency, 11 for reading accuracy, 7 for phonological awareness, and 3 for a more 

general reading measure, that provides a score based on performance on multiple reading tasks), and 57 effect sizes 

were reported for reading motivation (including 10 for intrinsic motivation, 20 for self-efficacy, 14 for value, and 13 

for overall motivation). Intrinsic motivation was defined as motivation that is internally driven (i.e., reading for the 

sake of reading itself), and was operationalized in different ways (e.g., as a composite of reading efficacy, challenge, 

curiosity, involvement and importance, or as a composite of stimulation, accomplishment, and knowledge). Self-
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HIILFDF\�ZDV�GHILQHG�DV�EHOLHIV�LQ�RQH¶s ability as a reader and was measured using e.g., a Likert scale rating of how 

capable students felt completing a task. Value was defined as importance placed on reading, and included measures 

evaluating both interest and/or attitudes towards reading. Finally, overall motivation was measured using 

assessments that measured a combination of intrinsic and extrinsic motivation, self-efficacy and social motivation. 

Overall effect sizes, confidence intervals, Z values and p values for each study are reported in Table 1. Specific 

outcome measures for each study and associated effect sizes are presented in Appendix C. 

Candidate moderators. Candidate moderators were identified by looking at moderators frequently used 

within the selected sample of studies: Content approaches to motivational intervention, Group size, Type of 

instructor, Level of training, Experimental design, Type of measure, Study quality, Student sample, and Student age. 

Interventions were delivered during whole-class teaching in 30 studies and in small groups for 18 studies. One study 

did not specify group size. In 27 studies, the intervention was delivered by the classroom teacher, in 17 studies it 

was delivered by a researcher (either the primary author, research assistants, and/or outside trainers), while in three 

studies it was delivered by a mix of teachers and researchers. Two studies did not provide data on who delivered the 

intervention. Of the 34 studies that described the training process for intervention providers, 17 described intensive 

training (e.g., over more than 2 weeks) and 17 described short training (e.g., over the course of a single session/day). 

Of the 45 papers that assessed achievement, 28 used standardized measures and 17 used researcher-developed 

measures. Of the 30 papers that assessed motivation, 16 used standardized measures and 14 used researcher-

developed measures. The samples of 30 papers included a general student population (including both students who 

were typically-developing as readers and students at-risk for reading difficulties), 18 studies included only students 

at-risk for reading difficulties, and one study did not specify the type of students in the sample. Most studies defined 

being at-risk for reading difficulties as showing delays in reading development (e.g., scoring at least two grade 

levels below their current grade). Three studies only included high school students, six included both elementary 

school students, and the remaining 38 included only elementary students. To compare the effects between 

educational levels, only high school and elementary samples were contrasted in moderator analyses. Only three 

studies were dissertations, and only two of these measured both motivation and achievement outcomes. Thus, 

publication status was not included as a moderator. Characteristics of studies are described in Appendix D. 

Content approaches to motivational intervention. Diverse approaches to motivational intervention were 

found within the sample of reviewed studies. The most frequently used approach was self-regulatory instruction 
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(used in 14 studies). Interventions using self-regulatory instruction trained students to use cognitive and/or 

metacognitive strategies, as well as plan, monitor and evaluate their learning and/or motivation (e.g., using goal 

setting, progress tracking). Six studies evaluated the impact of motivational practices aiming to enhance student 

interest, including studies that used authentic or interesting texts or enhanced relevance through hands-on activities 

�H�J���VFLHQFH�H[SHULPHQWV��UHDGHUV¶�WKHDWHU���)ive studies examined the impact of achievement goal/attribution 

training approaches, which trained students to see success or failure as due to factors within their control (e.g., by 

teaching them to recognize positive vs. negative talk or use self-talk, or through providing process-oriented 

feedback). The remaining 24 studies assessed the impact of motivational interventions that combined multiple 

approaches, including seven studies that evaluated CORI specifically and 17 studies that incorporated the above 

and/or autonomy-supportive practices (e.g., giving students choice over texts to read, enrichment activities, or 

formats in which they can demonstrate knowledge). 

Theoretical background. Of the final sample of 49 articles, 19 studies mentioned using one or more 

theory of motivation as a framework, including seven that mentioned Self-Determination Theory (SDT), five that 

mentioned Goal Theory, four that cited the Reading Engagement Model, two that mentioned Expectancy-Value 

Theory (EVT), two that mentioned Motivation Theory broadly speaking, two that mentioned Attribution Theory, 

and one that mentioned the Goal Congruence Model. The remaining 30 articles made no mention of motivational 

theory. Of studies that did include a motivational theory, the majority did not comprehensively describe how theory 

guided instructional design or interpretation of results, making it difficult to compare the benefits of various 

theoretical approaches to one another.  One notable exception are studies that assessed CORI, which has a thorough 

theoretical concept (detailed above). 

Training length. The shortest interventions were delivered by Zentall and Lee, (2012) and Schaffner and 

Schiefele (2007), who both trained students during a single session. The longest interventions involved training 

students over a full academic year. The remainder of interventions lasted between 2 weeks and 6 months.  

Sample size. Sample sizes ranged from small (n = 22) to large (n = 2019), with an average of n = 275. The 

largest sample size was reported by Little et al. (2014) with 2019 students (treatment n = 1188, control n = 831).  

Meta-analysis 

 First, effect sizes were calculated for all included studies using the standardized mean differences method, 

to estimate the difference in pre- to post-test changes between treatment and control conditions. To obtain an 
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LPSDUWLDO�DVVHVVPHQW�RI�HIIHFW�VL]H��WKHVH�ZHUH�FRQYHUWHG�WR�WKH�+HGJH¶V�g statistic (Borenstein, Hedges, Higgins, & 

Rothstein, 2011). Included effect sizes were those which assessed reading achievement (reading comprehension, 

fluency, accuracy, phonological awareness, and overall reading) and those which assessed reading motivation 

(intrinsic motivation, reading self-efficacy, value for reading, overall reading motivation). When multiple contrasts 

were included in a study, only contrasts between motivational conditions and non-motivational conditions were 

included. Analyses were conducted using the ProMeta3 software for meta-analysis (available in the public domain 

by IDoStatistics; https://idostatistics.com/prometa3/) using a random-effect model. Random-effect models assume 

that effect sizes are comparable among studies, in contrast to fixed-effect models which assume effect sizes are 

uniform across studies (Morris, 2008).  

Many of the studies measured the effectiveness of motivational interventions through several instruments 

measuring multiple constructs. Statistically dependent effect sizes may be present in studies which measure multiple 

effect sizes using the same sample (e.g., including multiple measures of reading comprehension, or several subscales 

of motivation rather than an overall scale) or when multiple effect sizes for different treatment conditions compared 

to the same control group are calculated. To avoid studies with multiple effect sizes having a larger impact on the 

DQDO\VLV��HIIHFW�VL]HV�ZHUH�DJJUHJDWHG�SHU�VWXG\�DQG�SHU�FRQVWUXFW��6ODYLQ��������XVLQJ�3UR0HWD�¶V�³FRPELQH�IRU�

DQDO\VLV´�IXQFWLRQ� 

Publication bias. Journals are typically more likely to accept studies with significant results and reject 

those with non-significant results, which may lead to an overestimation of the true effect size, or publication bias 

(Torgerson, 2003). To assess publication bias, a funnel plot of effect sizes was created for both outcomes, with 

effect size placed on the x axis and standard error placed on the y axis (see Figures 2 and 3). On both figures, 

standard error is represented using an inverse scale (i.e., studies with larger standard errors at the bottom and those 

with smaller standard errors at the top). For reading motivation, the funnel plot indicates that studies with smaller 

standard errors yielded a range of effect sizes on either side of g = zero, whereas those with largest effect sizes 

tended to show effect sizes clustered near g = zero. Thus, it was concluded that the studies in the present meta-

analyses showed no evidence of publication bias. However, for reading achievement, the funnel plot indicates that 

while larger studies (i.e., those with a low standard error) tend to cluster near to g = zero, small and medium-sized 

studies (i.e., those with a higher standard error) tend to have positive effect sizes far from g = zero, including some 
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with large and unrepresentative effect sizes. This indicates that publication bias was present for reading achievement 

outcomes in the studies included in the meta-analysis.  

Results 

Reading achievement. A first meta-analysis was run including effect sizes for all reading achievement 

measures. Results of the analysis showed that the studies were heterogeneous, Q = 175.09, df = 43, p < .001. All 

effect sizes were positive. The smallest effect size was g = 0.02, and the largest was g = 1.59. The overall observed 

effect size reported was g = 0.37 (CI = .29-.45), SE = .04, p < .001.  To reduce the impact of publication bias, Duval 

and TweeGLH¶V��������WULP�DQG�ILOO�PHWKRG�ZDV�DSSOLHG�WR�HVWLPDWH�WKH�WUXH�HIIHFW�VL]H��XVLQJ�3UR0HWD¶V�WULP�DQG�ILOO�

function. The trim and fill method aims to reduce funnel plot asymmetry caused by underreporting of non-

significant or negative effect sizes by removing effect sizes from one side of the funnel plot until symmetry is 

achieved, and then filling the funnel plot back in using imputed observations (Duval & Tweedie, 2000). This process 

occurs iteratively, until the analysis estimates no more missing effect sizes are present. It has been deemed 

appropriate in small meta-analytic data sets, under the strict assumption that the missing studies are those with the 

smallest or most negative effect sizes (Vevea & Woods, 2005). The funnel plot for reading achievement outcomes 

showed asymmetry with a rightward bias, suggesting underreporting of small or negative effect sizes. The trim and 

fill analysis trimmed 15 studies, and yielded an estimated unbiased effect size of g = .20 (CI = .11-.29), SE = .05, p 

< .001.    

Comparison of moderators indicated that the impact of intervention on reading achievement varied 

significantly depending on intensity of training provided to interventionists, Q = 5.89, df = 1, p = .015. Larger effect 

sizes were found for studies that included intensive training (g = .40, CI = .25 - .56, SE = .08, p < .001) than for 

those that did a short training (g = .18, CI = .08 - .27, SE = .05, p = .001). Results varied significantly depending on 

type of measure used, Q = 20.21, df = 1, p < .001, with larger effect sizes found for researcher-developed tools (g = 

.70, CI = .50-.89, SE = .10, p < .001) than for standardized tools (g = .21, CI = .15-.28, SE = .03, p < .001). There 

was also a significant difference in effect sizes for reading achievement depending on WOE quality, Q = 27.66, df = 

2, p < .001, with larger effect sizes found for studies with Low WOE quality (g = .51, CI = .33-.70, SE = .10, p < 

.001) and Medium WOE quality (g = .34, CI = .24-.45, SE = .05, p < .001), than for those with High WOE quality (g 

= .09, CI = .03-.16, SE = .03, p = .005). While all content approaches to motivational intervention yielded significant 

effects on reading achievement, there was a significant difference in effect sizes depending on content approach to 
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motivational intervention (Q = 11.26, df = 3, p = .010). Largest effect sizes were found for studies using attribution 

training (g = .78, CI = .46-1.10, SE = .16, p < .000) and interest-based practices (g = .65, CI = .27-1.03, SE = .19, p 

= .001), while smaller effect sizes were present for studies using self-regulatory instruction (g = .35, CI = .21-.48, SE 

= .07, p < .000) or the more general multi-component type of intervention (g = .28, CI = .17-.38, SE = .07, p < .000). 

No significant differences were observed depending on group size (Q = 1.20, df = 1, p = .27), whether students were 

in high school or elementary school (Q = 1.33, df = 1, p = .249), whether or not the study cited a theory of 

motivation (Q = .02, df = 1, p = .882), type of instructor (Q = 5.02, df = 2, p = .081), publication type (Q = 1.90, df = 

1, p = .168), experimental design (Q = 3.37, df = 1, p = .066), or type of students included in the sample (Q = .07, df 

= 1, p = .796). 

An overall effect size was calculated by combining all achievement measures. Analyses conducted for 

individual achievement components indicated that motivational interventions had a significant overall effect on 

reading comprehension (g = .40, CI =.31 - .50, SE = .05, p < .001), fluency (g = .21, CI =.08 - .34, SE = .07, p < 

.001), word reading/accuracy (g = .24, CI =.07 - .40, SE = .08, p = .005), and overall reading (g = .13, CI = .03-.23, 

SE = .05, p = .012), and a small but non-significant effect on phonological awareness (g = .20, CI = -.03 - .44, SE = 

.12, p = .092). 

 Reading motivation. A second meta-analysis was run including all reading motivation measures. Final 

results of the analysis showed that the studies were heterogenous, Q = 103.78, df = 27, p < .001. All effect sizes 

were positive. The smallest effect size was g = .00, and the largest was g = 1.96. The overall effect size reported was 

g = .30 (CI = .20-.41), SE = .05, p < .001.  

Moderator analyses indicated there was a significant difference in effect sizes for reading motivation 

depending on WOE quality, Q = 16.41, df = 2, p < .001. Larger effect sizes were found for studies with a Medium 

WOE quality (g = .41, CI = .26-.56, SE = .08, p < .001) than for those with High WOE (g = .24, CI = .11-.36, SE = 

.07, p < .001) or Low WOE quality (g = .07, CI = -.02-.15, SE = .04, p = .112). Study design was found to 

significantly moderate effect sizes, Q = 6.49, df = 1, p = .011, with larger effect sizes for quasi-experimental studies 

(g = .42, CI = .24-.59, SE = .09, p < .001) than for randomized control trials (g = .17, CI = .11-.24, SE = .03, p < 

.001). The content approach to intervention had a significant impact on effect sizes for reading motivation (Q = 

10.61, df = 3, p = .014). All content approaches to intervention had an impact on reading motivation, with effect 

sizes of g = 1.35, CI = .13-2.57, SE = .62, p = .030 for attribution training, g = .37, CI = .22-.51, SE = .07, p = .001 
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for the general type of multi-component intervention, g = .15, CI = -.01-.30, SE = .07, p = .042 for interest-based 

interventions, and g = .13, CI = -.04-.23, SE = .05, p = .007 for self-regulatory interventions. No significant 

differences were observed depending on whether or not a theoretical framework was cited (Q = .00, df = 1, p = 

.944), group size (Q = 1.69, df = 1, p = .194), intensity of training (Q = 1.65, df = 1, p = .199), whether students 

were in elementary or high school (Q = .04, df = 1, p = .849), instructor (Q = 2.50, df = 1, p = .11), type of measure 

used (Q = .18, df = .1, p = .672), or type of students included in the sample (Q = .84, df = 1, p = .359). 

An overall effect size was calculated by combining all motivation outcomes. Analyses conducted on each 

measure of motivation indicated that motivational interventions had a significant overall effect on self-efficacy (g = 

.29, CI =.13 - .45, SE = .08, p < .001), value (g = .27, CI =.10 - .43, SE = .09, p = .002), and overall motivation (g = 

.43, CI =.24 - .62, SE = .10, p < .001), and a non-significant effect on intrinsic motivation (g = .17, CI = -.03 - .38, 

SE = .11, p = .100). 

Reading motivation and achievement. Of the 24 studies that included both motivation and achievement 

outcomes, only four conducted a mediation or correlation analysis examining the relationship between motivation 

and achievement outcomes (Aro et al., 2018; Schunk and Rice, 1989; Orkin, 2013; Spörer and Schünemann, 2014). 

Aro et al. (2018) found that changes in self-efficacy beliefs about reading fluency accounted for significant variation 

in reading fluency gains from pre- to post-test among students having received a self-efficacy intervention, while 

Schunk and Rice (1989) found positive correlations between post-test efficacy and reading comprehension. Orkin 

(2013) IXUWKHU�IRXQG�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�VWXGHQWV¶�JRDO�RULHQWDWLRQV��VHOI-reported motivation and 

phonemic awareness. Conversely, Spörer and Schünemann (2014) did not find any significant mediation effects of 

motivation on reading comprehension. To further evaluate the relationship between motivation and achievement 

outcomes, a regression analysis was conducted with effect sizes for motivation included as a moderator in the 24 

studies that reported both types of outcomes. Results of the regression analysis indicated no significant association 

between effects on motivation and effects on achievement, F (1, 20) = 3.22, p = .088, r2 = .139. 

Discussion 

The systematic review and meta-analysis presented here sought to describe the characteristics of 

motivational reading interventions, evaluate the impact of such interventions on the reading achievement and 

motivation of school-aged students, and examine which characteristics of interventions moderate their impact. A 

review of previous meta-analyses of motivational reading interventions identified several gaps, including 
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methodological concerns and the need for inclusion of more recent research. The present research aimed to provide 

an updated synthesis of findings from the intervention literature on motivational reading practices in school-aged 

students. Well-designed intervention studies were identified through a thorough search of the motivational 

intervention field. Analysis of all effect sizes showed an overall estimated effect size of g = .20 on reading 

achievement, which was significantly different from zero at p < .0001, and an overall effect size of g = .30 on 

reading motivation, which was significantly different from zero at p < .001.  

It is worth noting that for reading achievement outcomes, the most frequent outcome assessed was reading 

comprehension. This may have somewhat biased results by overestimating effect sizes on other reading achievement 

outcomes. However, analysis of effect sizes run by type of achievement outcome indicate modest but significant 

effect sizes on multiple aspects of reading achievement, including fluency, comprehension, and word reading. 

Additionally, analysis of effect sizes run by type of motivation outcome indicated a significant effect on self-

efficacy, value and a more general motivation construct. Interestingly, a significant effect was not found on intrinsic 

motivation outcomes. It has been argued that intrinsic motivation is a key component of reading motivation, and it 

has been significantly linked to both reading behaviors (e.g., frequency, strategy use) and achievement (Schiefele, 

Schaffner, Möller, & Wigfield, 2012). Thus, the finding that motivational interventions led to gains in achievement 

but not in intrinsic motivation is somewhat surprising. However, as intrinsic motivation is defined as motivation to 

read that arises from students seeing reading as satisfying in its own right, it is possible that it is less amenable to 

school-based intervention (i.e., that intrinsic motivation is difficult to significantly increase during intervention 

taking place in a school context). Additionally, a significant effect was identified on value for reading, which is 

commonly identified as contributing to intrinsic motivation. It is thus possible that school-based motivational 

interventions led to gains in some aspects of intrinsic reading motivation, which may in turn have contributed to 

some of the gains in achievement reported here. While additional meta-analyses examining each subcomponent is 

needed, this tentatively suggests that motivational interventions may positively impact multiple aspects of both 

reading achievement and reading motivation. 

A review of content approaches to motivational interventions identified several approaches, including self-

regulatory instruction, instruction aiming to promote reading interest or value, and instruction aimed at retraining 

VWXGHQWV¶�DWWULEXWLRQV�WR�KHOS�WKHP�DGRSW�D�IOH[LEOH mindset. Additionally, approximately half of the studies in the 

sample combined multiple approaches to promoting motivation in their interventions, including the above as well as 
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autonomy-supportive practices. All approaches to motivational intervention yielded significant effects on both 

achievement and motivation outcomes. While the heterogeneity in the types of approaches used and the small 

number of studies in each category make it difficult to draw strong conclusions concerning the efficacy of one 

approach over another (e.g., effect sizes for attribution training are based on only two studies), findings nonetheless 

suggest that multiple approaches to motivational instruction can support reading development effectively, and 

support the general argument that addressing both motivational and skills-based components of reading during 

instruction is more effective than only targeting reading skills (Nelson & Manset-Williamson, 2006). Potentially, 

intervention programs that integrate these components within a single, cohesive program may have a beneficial 

outcome on the reading achievement and motivation of students. However, further investigations that compare 

different single-component approaches to other single- and multi-component approaches are needed to assess this.  

Further, analysis of candidate moderators provides some insight into the characteristics of motivational 

interventions that may modulate their effectiveness. Larger effect sizes were found for achievement for researcher-

developed measures than for standardized measures and effect sizes for both motivation and achievement were 

found to vary significantly depending on study quality. It should be noted that only two of studies included in this 

sample had a High overall WOE rating. To obtain a High rating, studies had to be internally consistent, 

appropriately designed for the review questions, and relevant to the questions assessed in this meta-analysis. The 

lack of High rated studies may limit the generalizability of results and highlights the need for more studies with a 

rigorous experimental design and validated measures which explicitly examine the impact of motivational practices 

on reading outcomes. Among studies that described the training process, those with intensive training for 

intervention providers prior to intervention delivery showed a larger effect on achievement outcomes than those that 

didQ¶W��HPSKDVL]LQJ�WKH�QHHG�IRU�WKRURXJK�WUDLQLQJ�WR�SURPRWH�RSWLPDO�RXWFRPHV��No significant differences in 

effects on either achievement or motivation were found depending on group size (i.e., small-group vs. whole 

classroom interventions), instructor (teachers vs. researchers), type of students in the sample (i.e., general student 

population vs. only students at-risk for reading difficulties), or age of students (i.e., whether they were in elementary 

or high school). This tentatively suggests that motivational interventions that are effective in a small-group setting 

may also be effective when delivered during regular classroom instruction, and that motivational reading instruction 

may have a beneficial effect on the reading outcomes of students of different ages and reading levels. It should 

however be noted that only three studies only included high school students. 
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In interpreting the results presented here, it should also be noted that analysis of the funnel plot for reading 

achievement outcomes strongly indicated the presence of publication bias (i.e., studies with larger standard errors 

reported larger effect sizes). Publication bias may reflect under-publication of papers that report non-significant or 

negative effect sizes, either because these are rejected by editors and reviewers or because these are never submitted 

in the first place (e.g., Ferguson & Heene, 2012). Lack of inclusion of such results may result in a biased meta-

analytic sample that overestimates the true effect size of motivational reading interventions on reading achievement 

outcomes. The trim and fill correction for publication bias (Duval & Tweedie, 2000) was applied here to provide a 

better estimate of the true effect size. However, caution should be used in interpreting this effect. Indeed, 

simulations of different approaches to reducing publication bias in meta-analyses (e.g., trim-and-fill, p-curve, PET-

PEESE) have observed that different approaches yield inconsistent results depending on characteristics of the meta-

analytic sample (e.g., sample size, research practices), and that attempts to triangulate different approaches fail to 

FRQYHUJH�RQ�D�³WUXH´�YDOXH��&DUWHU��6K|QEURGW��*HUYDLV��	�+LOJDUG���������7KLV�ODFN�RI�FRQVHQVXV�LQ�DSSURDFKHV�WR�

correct for publication bias makes it difficult to confidently interpret results from meta-analyses that indicate the 

presence of publication bias. This suggests the effect size reported above for reading achievement outcomes should 

not be interpreted as being conclusive. Instead, the present results emphasize the need for future research that 

counters publication bias, e.g., through larger, more robust intervention research and publication of studies with non-

significant or negative effect sizes. 

Additionally, these findings suggest some lack of integration between theory and practice. Of the 49 papers 

included in this meta-analysis, only 19 made explicit mention of a motivational theory, and many of those that did 

mention a theoretical framework did not explicitly state how it was related to instructional design or interpretation. 

Additionally, multiple theories were cited throughout the literature, including Self-Determination Theory, 

Expectancy Value Theory, Goal Orientation Theory, and the Reading Engagement Model, with few examples of 

studies in each category, making it difficult to compare the benefits of one theoretical approach over another. This is 

in line with a previous review of the empirical literature on reading motivation, which included both correlational 

and intervention studies, that noted that many empirical investigations into reading motivation fail to specify a 

guiding theoretical framework, and that among those that do, a wide range of theories and definitions are cited 

(Conradi, Jang, & McKenna, 2014). While effect sizes were not found to be moderated by whether or not a 

theoretical framework was cited in the intervention design/interpretation of results, situating results within a 
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theoretical understanding is nonetheless important to gain insight into the mechanisms through which motivational 

instruction may impact reading achievement and guide effective practice. Snowling and Hulme (2011), for example, 

have argued that educational UHVHDUFK�PXVW�VWULYH�WR�FUHDWH�D�³YLUWXRXV�FLUFOH´�EHWZHHQ�WKHRU\�DQG�SUDFWLFH��ZKHUHE\�

theory provides recommendations for teaching practices, and empirical evaluations of theoretically-derived practices 

refine theory.  

 Finally, the findings presented here contribute to further refining the understanding of the relationship 

between reading motivation and achievement. Correlational research into reading motivation has suggested that 

reading motivation and achievement are strongly linked. For example, Morgan and Fuchs (2007) reviewed 15 

VWXGLHV�DGGUHVVLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�UHDGLQJ�DQG�VWXGHQWV¶�FRPSHWHQF\�EHOLHIV�DQG�JRDO�RULHQWDWLRQV and 

found that reading motivation and reading achievement were moderately correlated, while other authors have found 

that motivation significantly predicts reading growth (e.g., Park, 2011). In contrast to this, the results presented here 

indicate that interventions that target motivational components of reading have a small effect on reading 

achievement and motivation outcomes, especially when correcting for the presence of publication bias. This may to 

a certain extent reflect a difficulty in modulating reading motivation, i.e., that while reading motivation and 

achievement are moderately OLQNHG��LQWHUYHQWLRQV¶�ability to modulate motivation is more modest. Additionally, 

caution is needed in interpreting gains in reading achievement as being due to gains in reading motivation. To assess 

this possibility, studies that include mediation analyses are needed. Of the 49 studies that met inclusion criteria, 24 

reported both at least one motivation and one achievement outcomes, and only four conducted a mediation analysis. 

Regression analyses examining the relationship between effect sizes on motivation and effect sizes on achievement 

in these studies did not indicate a significant relationship between the two, suggesting that motivational 

LQWHUYHQWLRQV¶�LPSDFW�RQ�UHDGLQJ�DFKLHYHPHQW�PD\�QRW�EH�GLUHFWO\�PHGLDWHG�E\�LWV�HIIHFW�RQ�PRWLYDWLRQ. It is however 

possible that motivational interventions operated on achievement through their impact on a specific subcomponent 

of motivation or their impact on other learning behaviors, such as engagement. Engagement was only measured in 

five of the studies in this sample, meaning a mediation analysis was not possible. This further emphasizes the need 

for future research includes mediation analyses of various factors that may explain how motivational instruction 

leads to gains in achievement. 

Limitations  
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Several limitations should be addressed in interpreting results. First, the quality of studies included in the 

meta-analysis was variable, with most studies rated either Low or Medium on the WOE analysis and the meta-

analysis indicated that size of effects varied according to study quality. The variability in study quality may have led 

to either under- or overestimation of the true effect sizes, and underlines the need for more well-designed, tightly-

controlled intervention research assessing the potential of motivational reading instruction. Second, discrepancies in 

the operationalization of reading motivation may have limited generalizability. In the studies reviewed, a range of 

motivational constructs were measured, including overall reading motivation, intrinsic motivation, self-efficacy for 

reading, and value for reading. It is likely that motivational instruction affects these different components in 

different ways. While differentiated measures of motivation are needed to examine how motivational intervention 

affects various subcomponents of motivation, additional studies examining the impact of motivational interventions 

on each of these subcomponents, as well as factorial analyses of how it impacts different subcomponents, is needed 

to gain a better understanding of the ways in which motivational interventions may impact reading development. 

Additionally, many of the interventions assessed in these studies include other instructional components that may 

contribute to both motivation and achievement (e.g., skills instruction, peer relationships, strategy instruction, etc.), 

making it hard to isolate the impact of motivational instruction per se. To help limit the impact of this, only studies 

that included a non-motivational control group were included in the sample (i.e., studies where the main contrast 

was the presence or absence of motivational practices). Nonetheless, it is possible that some non-motivational 

aspects of interventions also contributed to the effects reported here. Studies that tightly control for this are needed 

to draw stronger conclusions. In addition, this meta-analysis only included studies who had a quasi-experimental or 

RCT design, excluding case studies and other single subject designs. It is possible this may have led to greater 

exclusion of studies with students with special learning needs. However, this criterion was selected to more easily 

identify best practice and support generalizability of results. Finally, moderator analyses only examined whether 

effect sizes were moderated by whether the sample included a general student population or only students at-risk for 

reading difficulties, but not on the outcomes of students with other learning disabilities. This makes it difficult to 

draw firm conclusions about the effectiveness of motivational reading interventions for students with learning 

disabilities. Further research examining outcomes specifically in this population is needed to properly assess this. 

Conclusions and future directions 
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Given the links between reading motivation and achievement, instructional practices that support reading 

motivation have important practical implications. Despite the above limitations, the findings presented here offer 

support for the potential of motivational reading instruction to improve both reading achievement and reading 

motivation. They further suggest several avenues that future research into motivational reading instruction should 

address. First, analysis of different approaches to motivational intervention suggests that several approaches, 

including self-regulatory instruction, interest-based practices, attribution training, autonomy-supportive practices 

and various combinations of these, may have beneficial effects on both reading achievement and motivation. Further 

research that compares the potential of different approaches and combinations of these is needed. Second, analysis 

of funnel plots suggested that publication bias was present in the reporting of the impact of motivational reading 

interventions on reading achievement. This highlights the need for larger, more robust intervention studies that 

better estimate population variance, as well as the need for more robust procedures to ensure publication of studies 

with non-significant results (e.g., through trial pre-registration). Third, most studies examined the impact of 

motivational reading intervention on reading comprehension, while relatively fewer examined its effect on other 

aspect of reading, such as fluency, accuracy, and phonological awareness. Future research that examines the impact 

of motivational intervention on multiple aspects of reading is needed to better understand the mechanisms through 

which motivational instruction may contribute to reading development. Finally, analysis of the relationship between 

gains in motivation and gains in achievement did not yield conclusive results, and a review of interventions 

indicated that few studies conducted mediation analyses between motivation and achievement. This highlights the 

need for future research that assesses the impact of motivational interventions on a range of motivational and 

behavioral components of learning (e.g., engagement, strategy use) and conducts mediation analyses to explore the 

pathways through which motivational intervention may contribute to reading development. 
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.04 

.01 
-.24 

.84 
.44 

.045 
.571 

Toste et al. (2017) 
R

eading achievem
ent 

.25 
.23 

.05 
-.19 

.69 
.270 

Toste et al. (2019) 
R

eading achievem
ent 

R
eading m

otivation 
.19 
.10 

.16 
.17 

.03 
.03 

-.13 
-.24 

.51 
.44 

.251 
.571 

V
auras et al. (1999) 

R
eading achievem

ent 
.98 

.31 
.10 

.36 
1.59 

.002 
W

igfield et al. (2008) 
R

eading achievem
ent  

.33 
.16 

.02 
.02 

.63 
.002 

Zentall &
 Lee (2012) 

R
eading achievem

ent 
1.08 

.21 
.04 

.67 
1.48 

.000 
  

 
1
 

 
2
 

 
3
 

 
4
 

 
5
 

 
6
 

 
7
 

 
8
 

 
9
 

1
0
 

1
1
 

1
2
 

1
3
 

1
4
 

1
5
 

1
6
 

1
7
 

1
8
 

1
9
 

2
0
 

2
1
 

2
2
 

2
3
 

2
4
 

2
5
 

2
6
 

2
7
 

2
8
 

2
9
 

3
0
 

3
1
 

3
2
 

3
3
 

3
4
 

3
5
 

3
6
 

3
7
 

3
8
 

3
9
 

4
0
 

4
1
 

4
2
 

4
3
 

4
4
 

4
5
 

4
6
 

4
7
 

4
8
 

4
9
 

5
0
 

5
1
 

5
2
 

5
3
 

5
4
 

5
5
 

5
6
 

5
7
 

5
8
 

5
9
 

6
0
 

6
1
 

6
2
 

6
3
 

6
4
 

6
5
 



)LJXUH����35,60$�IORZ�GLDJUDP��0HWD�$QDO\VLV &OLFN�KHUH�WR�DFFHVV�GRZQORDG�)LJXUH�)LJXUH���SQJ



)L
JX
UH
��
��3

XE
OLF
DW
LR
Q�
EL
DV
�IX
QQ
HO
�S
OR
W��
5
HD
GL
QJ
�D
FK
LH
YH
P
HQ
W

&
OLF
N�
KH
UH
�WR
�D
FF
HV
V�
GR
Z
QO
RD
G�
)L
JX
UH
�)
LJ
��
3X

EO
LF
DW
LR
Q%

LD
V$
FK
LH
YH
P
HQ
W�S
QJ



)L
JX
UH
��
��3

XE
OLF
DW
LR
Q�
EL
DV
�IX
QQ
HO
�S
OR
W��
5
HD
GL
QJ
�P
RW
LY
DW
LR
Q

&
OLF
N�
KH
UH
�WR
�D
FF
HV
V�
GR
Z
QO
RD
G�
)L
JX
UH
�)
LJ
��
3X

EO
LF
DW
LR
Q%

LD
V0

RW
LY
DW
LR
Q�
SQ
J



$SSHQGL[�$��4XDOLW\�FRGH�RI�DUWLFOHV

&OLFN�KHUH�WR�DFFHVV�GRZQORDG

6XSSOHPHQWDU\�0DWHULDOV��ZLOO�127�EH�SULQWHG�

$SSHQGL[�$�GRF[



$SSHQGL[�%��:2(�$QDO\VLV

&OLFN�KHUH�WR�DFFHVV�GRZQORDG

6XSSOHPHQWDU\�0DWHULDOV��ZLOO�127�EH�SULQWHG�

$SSHQGL[�%�GRF[



$SSHQGL[�&��5HDGLQJ�DFKLHYHPHQW�DQG�PRWLYDWLRQ�RXWFRPHV

&OLFN�KHUH�WR�DFFHVV�GRZQORDG

6XSSOHPHQWDU\�0DWHULDOV��ZLOO�127�EH�SULQWHG�

$SSHQGL[�&�GRF[



$SSHQGL[�'��&KDUDFWHULVWLFV�RI�VWXGLHV

&OLFN�KHUH�WR�DFFHVV�GRZQORDG

6XSSOHPHQWDU\�0DWHULDOV��ZLOO�127�EH�SULQWHG�

$SSHQGL[�'�GRF[


